Adenylosuccinate synthetase from Dictyostelium discoideum: effects of hadacidin analogs and binding of [14C]hadacidin.
The enzyme adenylosuccinate (sAMP) synthetase has been partially purified from Dictyostelium discoideum using hadacidin-Sepharose 4B affinity chromatography, anion-exchange high-performance liquid chromatography (HPLC), and gel-filtration HPLC, resulting in a 2600-fold purification. Using a newly developed HPLC procedure to assay activity, it has been found that D. discoideum adenylosuccinate synthetase activity has apparent Km values for the substrates IMP, GTP, and aspartate of 36, 23, and 714 microM, respectively. The analog guanosine-5'-(beta, gamma-imino)triphosphate was found to be an inhibitor of GTP with a Ki of 15 microM, and IMP was competitively inhibited by its analog formycin B monophosphate with a Ki of 80 microM. An analysis of these kinetic data showed a pattern consistent with a fully random terter mechanism. Hadacidin, an analog of aspartate, was an inhibitor of that substrate at 86 microM. Other analogs of hadacidin were synthesized and examined for their effect on the sAMP synthetase activity. Compared to hadacidin, which produced 100% inhibition at 5 mM, it was observed that N-acetyl-N-hydroxyglycine, N-formylglycine, N-acetylglycine, and N-hydroxyglycine all inhibited between 50 and 75%, with N-(thiocarboxy)-L-aspartic anhydride less effective at 27%, and N-benzoylglycine at only 6%. N-Formylsarcosine, N-acetylmethionine, O-methylpyruvate oxime, and hadacidin methylester had no effect at this concentration. The adenylosuccinate synthetase activity was dependent on metal ions with maximum activity being obtained with Mg2+. The ability of the aspartate analog hadacidin to bind to the purified adenylosuccinate synthetase was demonstrated using anion-exchange HPLC and [formyl-14C]hadacidin. The radioactivity coeluted with the adenylosuccinate synthetase and the bound, radiolabeled hadacidin was displaced by excess aspartate.